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tions published by the German Government in the year 
1893, an abridged translation of which forms an appendix 
to Mr. Hankin’s book, they are sufficient for the purpose, 
and are better adapted to Indian Cantonments. 

Chemical Experiments , General and Analytical. By 
R. P. Williams. Pp. no. (Boston, U.S.A., and 
London : Ginn and Co., 1895.) 

This is a practical, and, in some respects, an admirable, 
manual for chemical laboratories. The experiments de¬ 
scribed in the first half of the book instruct in metric 
measurements, glass manipulation, physical changes, 
chemical changes, and the preparation, properties and tests 
for the non-metallic elements and of the most important 
gaseous compounds. This part of the volume furnishes 
a good introductory course of practical chemistry. In 
the second part, the general and analytical reactions for 
metals are tabulated, the method adopted being to take 
each metal of a group separately and give the analytical 
reactions for it, and afterwards to treat the group in the 
same way. As a whole, the book should prove of 
service to students of analytical chemistry. Two features 
possessed by it offend the eye: one is the reformed 
chemical orthography, such as sulfuric for sulphuric, 
oxids for oxides, iodin for iodine, and so on ; the other 
is the use of nearly sixty abbreviations, as, for instance, 
in the following sentences. 

“Put into a t.t. or e.d. a thin piece of C11, say i qcm - add 
10 or 20 drops HNO,” (p. 19). 

“Put into a gen. (rec. or t.t.) 5 s FeS, lo 00 - H 2 0, and 
5“ HC1 (or H 2 SGj| : ” (p. 42). 

“Arrange the app. with inverted recs. as for the 
hydrogen exp.” (p. 35). 

Somethings may perhaps be said for the free use of 
abbreviations of this character by trained chemists, but 
their introduction in a book for young students is apt to 
lead to slovenly habits. 

TraiUde mecaniqueghterale. Par H. Resal. Deuxieme 
edition, entierement refondue. Tome premier et 
deuxieme. Pp. 166 and 300. (Paris ; Gauthier-Villars, 
1895.) 

In editing the first two volumes of the seven volumes 
which form . M. Resal’s “ Traite de mecanique,” the 
author has seized the opportunity of completing certain 
subjects in the seventh volume, to which he directs atten¬ 
tion in his preface. The scope of this treatise is so very 
great, covering all the ground of modern Theoretical and 
Applied Mechanics, that the author is debarred from 
entering into much detail. Thus, for instance, such a 
large subject as Hydrodynamics, including Hydraulics 
and Sound, is polished off in about sixty pages. 

The work is obviously intended to serve as a text-book 
n Government technical schools, in which the amount 
of various knowledge required from a student is so great 
that he does not allow himself to become interested in 
details. G. 

Modern Stone-Cutting a?td Masonry. By John S. 
Siebert, C.E., and F. C. Biggin, B.S. Pp. v -f- 47. 
(New York ; John Wiley and Sons. London: Chap¬ 
man and Hall, Limited, 1896.) 

The arts of stone-cutting and masonry, and their 
applications in engineering and architectural practice 
in the United States, are briefly treated in this book, 
with special reference to the making of working drawings. 
The information given is of a thoroughly practical nature, 
and the fourteen plates, containing drawings of various 
forms of buttresses and arches, furnish useful examples 
of actual masonry work.- The book will be found 
serviceable and instructive to students of the section of 
engineering and architecture described in it. 
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LETTERS TO THE EDITOR. 

[The Kditor does not hold himself responsible for opinions ex¬ 
pressed by his correspondents. Neither can he undertake 
to return , or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications. ] 

Two Brilliant Meteors. 

On April 8 and 12, fine meteors were observed at various 
places in England. 

The first of these appeared at about 8h. 21m. (April 8), and 
descriptions of its apparent path have reached me from Croydon, 
Kenley and Sutton in Surrey, also from Bridgwater, Reading 
and Crowthorne. 

At Croydon the meteor was described by Mr. Salmon 
as a beautiful one, passing from Arcturus to near a Cassiopeia?. 
Duration, ten seconds. The nucleus divided into two frag¬ 
ments. At Kenley Mr. Ever shed noticed the meteor 
travelling from Arcturus to fi Cassiopeia?. It finally broke 
into fragments after a duration of five or six seconds. At 
first it was not brighter than a second magnitude star, but 
increased rapidly, so that at the end of its flight it was many 
times brighter than Venus. Mr. Bawtree, of Sutton, describes 
the path as from near 0 Draconis to 0 Cassiopeia?, and estimated 
the duration as six to ten seconds. Mr. Corder, at Bridgwater, 
saw the meteor through trees, and at a low altitude, so that it 
did not appear to him brighter than Vega. Towards the end 
the nucleus divided into three. Its path was from 225 0 + 15 0 
to 260° + 40°, and duration six seconds. Mr. Saunder, at 
Crowthorne, Berks, says the meteor was several times as bright 
as Jupiter, and that before its disappearance the head was in 
several distinct pieces. Its path was from 8 Bobtis to near 
0 Cephei. Mr. Davis, at Reading, describes the meteor as 
being equal to Venus, and passing in twelve seconds from near 
Arcturus to the point 340° + 57°. It broke up into fragments 
at the end. 

The second meteor appeared on April 12 at 8h. 6m., and I 
have accounts of it from Greenwich, Wellingborough, Bridg- 
water, Stokesay, Nottingham, West Malvern, Southport, 
Slough, Dunstable, Lochwinnoch, Renfrewshire, and several 
other places. At Greenwich, Mr. Dyson estimated the meteor 
as four times as bright as Jupiter, and describes the end 
part of its flight as being about 15 0 below the pole from W. to 
E. Mr. Tatman, of Wellingborough, says the meteor passed 
from N.E. to S.E., and occupied 12 seconds in its transit, 
ultimately disappearing behind a dark cloud. At Bridgwater the 
meteor moved from about 30° altitude in N. to 15 0 in N.E., 
and appeared to be about the size of the moon in one of her 
quarters. Mr. C. E. Clough, at Southport, says the meteor 
fell vertically about 15 0 to the right of Arcturus. In bright¬ 
ness it was estimated to equal two full moons. When first 
seen it was about 6o° high, and it disappeared at an altitude of 
about io° or 15 0 . At Nottingham, Mr. J. T. Wood says the 
meteor crossed the zenith, and was last seen near 8 Virginis. It 
was ten times as bright as Jupiter. At Oxford, Mr. Robinson 
gives the time as 8h. 6m., and describes its course as from 
7^° + 6o° to 257^° + 37°. Its duration was six seconds, and 
the meteor equalled and probably excelled Jupiter in brilliancy. 
At Lochwinnoch, Renfrewshire, Mr. P. Dewar noticed the 
meteor at 8h. 45m., and says its motion appeared slow, lasting 
for four or five seconds. Its direction was from S.E. to E., and 
it disappeared near the horizon. At Coalbrookdale, Shropshire, 
the object was seen to come from the west, travel to N.E. and 
be lost towards E. The observations at Stokesay and West 
Malvern appear in Nature of April 23, p. 581. I have a few 
other descriptions, and they are in satisfactory agreement. 

The real paths of the two meteors appear to have been as 
follows:— 


I April 8, 8h, 21m. 


April 12, 8h. 6m. 


Height at appearance . 

Position over ... . 

Height at disappearance 
Position over . 

Length of observed path 

Velocity per second . 

Earth point . 

Radiant point . 

Inclination of meteor’s descent 


65 miles 

Straits of Dover 
38 miles 

S. border Leicester¬ 
shire 
161 miles 
20 miles 
Irish Sea 
2 °4° - 9° 

9 


xt8 miles 

Formby, Lancashire 
34 miles 

Doddington, Camb. 

177 miles 
. 19 miles 

Woodbridge, Suffolk. 
50" + 42° 

3d 
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The meteor of April 8 was directed from a radiant in the 
eastern limits of Virgo, and not far from Spica. A fireball was 
seen on March 16 last, which was probably from the same 
radiant, as the paths converge on the point 205° - 18 0 . This 
region is the centre from which many fireballs and ordinary 
shooting stars are directed in April and other months, as the 
following table will prove :— 


Radiant 

point 

Date. 

Description 

Observer or 
authority 

210— 6 

January 5-1 t, 1870 

Meteor shower 

Tup man 

205— 8 

January 20-22, 1877 

,, ,, 

Denning 

200- 5 

January 20—Feb. 3, 1896 

>» ,, 

Herschel 

204— TO 

January 21—Feb. 23, 1869 

,, ,, 

(Denning from 
\ Tupman’s obs. 

202— 9 

February 13, 1869 

,, ,, 

Tupman 

210—13 

February 15-21, 1877 
March 2-3, 1870 

,, 

Denning 

200 — IO 

,, , 

Tupman 

205 — 18 

March 16, 1896 

Fireball 

Denning 

204— IO 

March 23, 1895 

Meteor shower 

Denning 

204— 8 

March 31—April 12, 1872 

„ „ 

/ Denning from 
\ Italian obs. 

210 — IO 

April 7-16, 1877 

Vireball 

Denning 

2 l 6 — IO 

April ri, 1871 

Niessl 

206— 8 

April 12-26, 1879 

Meteor shower 

Sawyer 

210— 7 

April 1877 

if 

Corder 

209- 3 

April 1874 

,, ,, 

Denning 

209— 9 

April 1896 

,, ,, 

Herschel 

198— 8 

April 18 ,1841 

Fireball 

F orshey 

214-13 

April 21, 1887 

Niessl 

218 — 5 

April 21, 1889 

Bright meteor 

Denning 

210— 9 

April 19-23 

Radiant 10 fireballs 

207- 7 

April 22, 1876 

Meteor shower 

Niessl 

206— 9 

April 27, 1851 

Fireball 

209— 8 

May 3-15, i8 7 = 

Meteor shower 

( Denning from 
l Italian obs. 

214- 7 

May 12, 1878 

Fireball 

Herschel 

21 4- 7 

May 29, 1889 

,, 

Denning 

217— 6 

July 7, 1895 



The mean of the twenty-six positions is 209° - 9 0 . 

The fireball of April 12, 1896, came from a radiant in the 
N.W. sky at 50° + 42 0 . The large meteor of April 22, 1894, 
had a similar radiant ( Observatory , June, 1894), and the same 
may be said of the fireball of March 9, 1875. 

Bristol, April 27. W. F. Denning. 


Becquerel and Lippmann’s Colour Photographs. 

I wish to raise a point in connection with the optics of 
photochromy, which was not touched upon at the recent dis¬ 
cussion at the Royal Society. The photochromatic spectra pro¬ 
duced by the earlier workers, and especially by E. Becquerel 
about 1850, have long been known and have always appeared to 
be very mysterious to those who have repeated the experiments. 
When Prof. Lippmann’s success with the interferential method 
was made known some five or six years ago, and his first results 
exhibited in this country, many of those who were acquainted 
with the previous methods of producing coloured spectra by 
direct impression came to the conclusion that all the earlier 
workers had unconsciously been producing the Lippmann effect. 
This supposition was not unreasonable. In Becquerel’s method, 
for instance, which gave the most brilliant effects, the sensitive 
film of violet chloride is produced on a surface of metallic silver, 
and is thus backed by the necessary reflecting surface. Even 
when the colour sensitive chloride is on paper, as in the still 
earlier experiments of Robert Hunt and Sir John Herschel, it is 
not unreasonable to suppose that the bounding surface of the 
paper and silver haloid reflects sufficiently well to produce the 
necessary interference. At the discussion following Prof. Lipp¬ 
mann’s paper, Lord Rayleigh raised the question whether the 
earlier and later results were not due to the same cause, but there 
seemed to be an impression that the Becquerel and Lippmann 
effects were produced by different causes. For my own part, I am 
bound to confess that the reasons assigned for arriving at this 
decision still appear to be inconclusive. The main points which 
have been allowed to prevail are that the Becquerel photographs 
cannot be fixed, that they appear of the same colour at whatever 
angle they are viewed, and that they appear of the same colour 
by transmitted and by reflected light. The fact that these photo¬ 
graphs cannot be fixed is easily explained if we bear in mind that 
the silver salt, is not embedded in a vehicle, as in Lippmann’s 
process, and that there is consequently nothing to hold the 
laminm apart at the correct intervals when the fixing solution 
has done its work. The other points are less easy to explain ; 
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but it may be suggested that the difference is here due to the 
earlier experimenters having used coarse-grained films, in which 
the silver haloid particles are sufficiently large to scatter the 
colours produced in the film by the laminated structure of the 
alternating planes of decomposition and no decomposition. The 
question is a purely physical one, and may be put into the 
following form :—If the Lippmann effect is produced in a coarse¬ 
grained instead of in a transparent film, would not the Becquerel 
results be obtained ? If physicists can answer this in the affirm¬ 
ative, the difficulty of supposing that similar results can be 
obtained by totally different causes would disappear. 

R. MeldOla. 


Aquatic Hymenoptera. 

Under the title “On Two Aquatic Hymenoptera, one of 
which uses its Wings in Swimming,” Sir John Lubbock, Bart., 
read a paper before the Linnean Society, May 7, 1863, therein 
describing two most extraordinary insects, which he named 
Polynema natans and Preslwichia aqualica. 

Last year I had the good fortune to obtain a large number 
of both sexes of the first named, which, after most critical 
microscopic examination, I identified as belonging to Haliday’s 
Caraphractus cinctus , the unique characteristic of the “keeled 
metathorax ” placing the matter beyond a doubt. The late Prof. 
Riley, to whom I had the pleasure of showing specimens, fully 
confirmed my opinion, as also did Mr. Charles Waterhouse. 

The life-history of any of these minute Hymenoptera is not 
worked out in one season—very far from it; and since last year 
I have steadily followed up the chain of facts, my efforts being 
again rewarded by finding this most exquisite Hymenopteron 
this season within twenty miles of London. 

Encouraged by my success, I continued my search for some 
| hours at a small pond, and at last captured two female speci¬ 
mens of the Iong-!ost-sight-of Prestwichia aqttatica (Lubbock), 
which has not been recorded since its first capture by Sir John 
Lubbock in 1862—thirty-four years ago ! 

The two specimens (and I) have scarcely taken any rest 
since their capture yesterday morning, May 4 ; but they have 
been constantly running or paddling under water, never once 
having been to the surface. When I first put them into the 
tank, they had the greatest difficulty in forcing their way through 
the film ; but as soon as that was accomplished, they moved 
about with their legs, as propellers, far more rapidly than did 
Caraphractus cinctus with its wings. 

I am looking forward to capturing the male Preslwichia 
aquatica, which has not yet been recorded by any entomologist. 

21 Manor Gardens, Holloway, N. Fred. Knock. 


Dalton’s Atomic Theory. 

In the review of “A New View' of the Origin of Dalton’s 
Atomic Theory,” published in your issue of April r6, your 
reviewer, in summing up the evidence as to the origin of the 
atomic theory, makes an omission of such importance that it 
cannot be allowed to pass unchallenged. He attaches great 
weight to Thomson’s statement that in 1804 Dalton himself 
informed him “ that the atomic theory first occurred to him 
during his investigations of olefiant gas and carburetted hydrogen 
gas.” Now these researches, as pointed out by your reviewer, 
were begun in the summer of 1804, a date which is assigned to 
them by Dalton himself, and is confirmed by the entries in his 
laboratory note-books of the time; so that Thomson’s statement 
amounts to saying that the atomic theory first occurred to 
Dalton in the summer of 1804. This conclusion appears to us 
to be entirely discredited by the fact that several detailed tables 
of atomic weights and lists of atomic symbols, which are dated 
September 1803, occur in Dalton’s laboratory note-books, one of 
these tables being reproduced in facsimile at p. 28 of the work 
under review, but not referred to by your reviewer. 

It must be remembered that Thomson’s account of the origin 
of Dalton’s theory was first published in his “ History of 
Chemistry ” (vol. ii. p. 291) in 1831, no less than twenty-seven 
years after his visit to Dalton had been paid. Moreover, in 
1850, after the lapse of another nineteen years, he gave a second 
and totally different account of the origin of the same theory, 
saying it was founded on the analysis of protoxide and dentoxide 
of nitrogen (Henry, “ Life of Dalton,” p. 80). 

The Authors. 

The question is whether Dalton was led to apply the 
Newtonian doctrine of atoms to the explanation of chemical 
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